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Objectives: The observational, non-interventional EDGE study showed that a DPP-4 
inhibitor, vildagliptin, is efficacious in patients with type 2 diabetes mellitus who 
have suboptimal glycaemic control on metformin monotherapy in the real-life set-
ting, confirming the results of previous randomised clinical trials. We sought to 
perform a health economic evaluation using using patient level data (PLD) from 
EDGE using an established diabetes outcomes model. MethOds: The IMS Core 
Diabetes Model (CDM) was used to evaluate the lifetime costs and quality adjusted 
life expectancy (QALE) of two different regimens: metformin+vildagliptin compared 
to metformin+sulphonylurea (SU). Annual therapy costs were: £106.79 (year 1), then 
£110.51 (year 2+) for metformin+SU and £410.53 (year 1), then £412 (year 2+) for 
metformin+vildagliptin. Therapy escalation at HbA1c of 8.5% was modelled assum-
ing insulin glargine+metformin (cost £899.51 year 1; £806.84 year 2+). Published 
meta-analysis data were used for hypoglycaemia rates. Multivariate regression 
analysis of PLD output from CDM was undertaken using R version 2.15.2. UK costs 
(£GBP) and health benefits were discounted at 3.5%. Results: Mean discounted 
QALE was 11.01 years (SD 2.5). QALE decreased with increasing age (-0.19 per year, 
p< 0.001) and (-0.18 per year, p< 0.001) for metformin+SU and metformin+vildagliptin 
regimens, respectively. Increasing diabetes duration was associated with a greater 
decrease in QALE with metformin+SU (-0.18 per year, p< 0.001) compared to 
metformin+vildagliptin (-0.08 per year, p< 0.001). Each unit increase in baseline 
BMI was associated with a -0.12 decrease in QALE for metformin+SU (p< 0.001), 
with no significant difference observed in the metformin+vildagliptin regimen. 
After adjustment metformin+vildagliptin was associated with a £595.30 reduction 
in overall costs compared to metformin+SU. cOnclusiOns: The statistical analy-
sis of PLD output provides a mechanism for identifying greatest potential health 
gains. Despite being positive in all patients, gains in QALE were greater in patients 
with longer diabetes duration and metformin+vildagliptin regimen compared with 
metformin+SU under a real-life setting.
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Objectives: Surgery in cost-effectiveness analysis can lead to counter-intui-
tive results, with patients whose disease progresses faster undergoing surgery 
sooner. As surgery typically results in improved quality of life (QoL) following 
intervention surgery can have a beneficial impact on ICERs for less successful 
treatment, in spite of a patient preference to avoid surgery. This study under-
took a targeted review of previous NICE technology appraisals in order to assess 
the impact that surgery has had on decision making in the UK. MethOds: 
A sample of NICE technology appraisals were reviewed to identify papers 
that have included surgery in their modelled clinical pathways. Key model 
inputs, results and the impact of surgery on model results were extracted for 
each study. Results: Two technology appraisals were identified that incor-
porated surgery as a clinical outcome. In TA297, surgery had minimal influ-
ence on model results. With both low incidence and no substantial impact of 
surgery on QoL. In TA329, utility values associated with surgery were 0.7 com-
pared with pre-surgery values ranging from 0.41 to 0.87. Immediate colectomy 
was found to dominate all non-surgical strategies. If immediate colectomy was 
excluded as a treatment option, no novel treatments would be cost-effective 
against conventional care in spite of this being the least effective treatment. 
Whilst a number of factors contribute to the overall result, the impact of surgery 
should be quantified. cOnclusiOns: Surgery can have a counter intuitive influ-
ence on model results, with a negative event having a long-term positive impact 
on patient QoL. From this review a number of factors have been found to influence 
the magnitude of this impact. These include health state utilities before and after 
surgery, and timing of surgery. Decision rules are required that ensure that surgery 
is properly accounted for when making decisions, factoring in higher surgical rates 
into decision making may partly address this issue.
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Objectives: The Timed Automata modeling paradigm has emerged from 
Computer Science as a mature tool for the functional analysis and performance 
evaluation of timed distributed systems. This study is a first exploration of the 
suitability of Timed Automata for health economic modeling, using a case study 
on personalized treatment for metastatic Castration Resistant Prostate Cancer 
(mCRPC). MethOds: The treatment process has been modeled by creating several 
independent timed automata, where an automaton represents a patient, a physi-
cian, a test, or a treatment/testing guideline schedule. These automata interact 
via message passing and are fully parameterized with quantitative information. 
Messages can be passed, asynchronously, from one automaton to one or more 
other automata, at any point in time, thereby triggering events and decisions in the 
treatment process. In the automata time is continuous, and both QALYs and costs 
can be incorporated using (assignable) local clocks. Uncertainty can be modeled 
using probabilities and timing intervals that can be uniformly or exponentially 
distributed. Software for building timed automata is freely available for academic 
use and includes procedures for statistical model checking (SMC) to validate the 
(internal) behavior and results of the model. Results: In several days a Timed 
Automata model has been produced that is compositional, easy to understand 
and easy to update. The behavior and results of the model have been assessed 
using the SMC tool. Actual results for the mCRPC case study obtained from the 
Timed Automata model are compared with results of a Discrete Event Simulation 
model in a separate study. cOnclusiOns: The Timed Automata paradigm can be 
successfully applied to evaluate the potential benefits of a personalized treatment 
process of mCRPC. The compositional nature of the resulting model provides a 
i.e. ARAMIS and CEPAC, for cost-effectiveness analysis in Russia is not possible due 
to differences in the disease classifications and lack of statistical data. The purpose 
of this work was the modeling of HIV progression in Russian HIV-infected popula-
tion. MethOds: We develop the Markov model based on transitions through four 
mutually exclusive health states defined by CD4+ cell count ranges (> 500, 351–500, 
201–350, and < 200 cells/ml) and death and baseline characteristics of high prognostic 
value, such as viral load, age, sex, and antiretroviral treatment receiving. To iden-
tify the model’s parameters we used state statistics and publications of the Russian 
Federal Research Centre for Prevention and Control of AIDS. In order to validate 
model we calculated life expectancy after diagnosis using Monte-Carlo simulation 
of treated and non-treated cohorts. To study the influence of treatment on life expec-
tancy we used the 1st line regimen abacavir + zidovudine + lamivudine + enfuvir-
tide. Results: Life expectancy of treated patients is significantly higher compared 
to patients who did not receive treatment (medians and quartiles 24.6 [22.6; 26.5] 
and 13.8 years [12.7; 14.4] years, respectively, P< 0,001, Mann-Whitney U-test). These 
results acceptably correspond to the results of cohort studies and clinical trials. Life 
expectancy is significantly lower for men than for women both with and without 
treatment. cOnclusiOns: The results of modeling conform the real data from the 
Russian population. The model is currently being finalized to calculate QALY, ICER, 
and others.
PRM109
veRIfIcAtIOn And vAlIdAtIOn Of heAlth ecOnOMIc MOdelS fOR 
dIAbeteS
Boye KS1, Lage ME2, Lage MJ2, Valentine WJ3, Pollock RF3, Saunders R3
1Eli Lilly and Company, Indianapolis, IN, USA, 2HealthMetrics Outcomes Research, LLC, Bonita 
Springs, FL, USA, 3Ossian Health Economics and Communications GmbH, Basel, Switzerland
Objectives: Published ISPOR guidelines indicate that new economic models should 
be subjected to through internal testing and debugging. Moreover, evidence that this 
has been done should be provided. Currently there are few published examples 
of such internal validation work. The aim of the present analysis was to perform 
verification and validation analyses of a novel model for Type 1 Diabetes (the PRIME 
Diabetes Model). MethOds: Source code (Java) for the T1D PRIME Diabetes Model 
was delivered to an independent third party. Program code was reviewed for syntax 
errors and tested via a separate software environment. This process included using 
null and extreme input values to test whether the expected outputs were produced. 
Replication tests using equivalent endpoint values were also performed. Verification 
queries were resolved by discussion and the findings of the analysis were described 
in a report. Results: Internal validation confirmed all numbers and formulas col-
lected from the literature and examined whether they were correctly implemented 
in the source code. Face validity was established with regard to the model’s struc-
ture, use of available clinical evidence, problem formulation and results. Given that 
the PRIME Diabetes Model is programmed in Java, MATLAB was used to validate 
model components independently and results were tested at patient mean levels 
as well as the corner cases of minimum and maximum values in order to ensure 
the model produced valid results over the entire range of patient characteristics. 
The model passed both internal and face and validity reviews. cOnclusiOns: 
Published verification analyses in line with ISPOR guidance for all new health 
economic models would improve transparency and provide a valuable resource for 
health care decision makers. Using the PRIME Diabetes Model, the present analysis 
provides a real-world example of how verification and validation analyses can be 
performed and reported.
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Objectives: The infant mortality rate is considered an important general indicator 
both of health conditions as the living conditions and development of a population. 
By presenting certain sensitivity to various external factors, this rate is directly related 
to economic and social characteristics. It’s understood that high infant mortality rates 
are associated with the needs of socioeconomic conditions. Thus, the factors influenc-
ing poverty levels (one-dimensional and multidimensional) on Infant Mortality Rate 
in Brazil are investigated in this paper. MethOds: So it was considered, in addition 
to analyzing the impact of one-dimensional poverty, which measures poverty only by 
per capita income, the impact of multidimensional poverty, whose definition incor-
porates other dimensions, such as sanitation, housing, information, among others. In 
order to delineate the models, variables such as per capita income, the Gini index and 
education level were employed for the Brazilian states from 2001 to 2011. Four models 
were developed to analyze both individually and together impacts of the explanatory 
variables on the infant mortality rate. For this purpose, panel data was used on fixed 
and random effects. Results: The results showed that decrease the concentration 
of income and increased educational level, in that order, were the variables which 
most contributed to the reduction of infant mortality over the period considered. In 
all, the one-dimensional and multidimensional poverty rates contributed significantly 
to the reduction of infant mortality rate. However, the ratio of multidimensional 
poor impact showed a three times higher than the proportion of one-dimensional 
poor. cOnclusiOns: The findings indicate that it is essential to the formulation of 
public policies to reduce income concentration allied to improvements in educational 
conditions, and reduction of multidimensional poverty rates in order to tackle the 
problems of poor health, and thus reduce the rate of infant mortality.
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